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LINICAL PRACTICE GUIDE-

lines are commonly defined

as “systematically devel-

oped statements to assist
practitioner and patient decisions about
appropriate health care for specific clini-
cal circumstances.”! Over the past de-
cade there has been a surge of interest
in the use of clinical practice guide-
lines fueled by the discovery of large,
unexplained variation in physician
practice,”® documentation of signifi-
cant rates of inappropriate care,” and an
interest in managing health care costs.®
Itis believed that practice guidelines can
improve the quality, appropriateness,
and cost-effectiveness of health care,!
and can also serve as valuable educa-
tional tools.’

In response to this increased inter-
est, several major medical organiza-
tions, including the American Medi-
cal Association (AMA), the Institute of
Medicine (IOM), and the Canadian
Medical Association, have carefully for-
mulated methodology for developing
scientifically sound guidelines."'*1

The purpose of this study was to sys-
tematically examine guidelines pub-
lished in the peer-reviewed medical lit-
erature to determine to what degree
they use and document these method-
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Context Practice guidelines play an important role in medicine. Methodological prin-
ciples have been formulated to guide their development.

Objective To determine whether practice guidelines in peer-reviewed medical lit-
erature adhered to established methodological standards for practice guidelines.

Design Structured review of guidelines published from 1985 through June 1997 iden-
tified by a MEDLINE search.

Main Outcome Measures Mean number of standards met based on a 25-item
instrument and frequency of adherence.

Results We evaluated 279 guidelines, published from 1985 through June 1997,
produced by 69 different developers. Mean overall adherence to standards by each
guideline was 43.1% (10.77/25). Mean (SD) adherence to methodological standards
on guideline development and format was 51.1% (25.3%); on identification and
summary of evidence, 33.6% (29.9%); and on the formulation of recommendations,
46% (45%). Mean adherence to standards by each guideline improved from 36.9%
(9.2/25) in 1985 t0 50.4% (12.6/25) in 1997 (P<<.001). However, there was little im-
provement over time in adherence to standards on identification and summary of evi-
dence from 34.6% prior to 1990 to 36.1% after 1995 (P=.11). There was no differ-
ence in the mean number of standards satisfied by guidelines produced by
subspecialty medical societies, general medical societies, or government agencies
(P =.55). Guideline length was positively correlated with adherence to methodologi-
cal standards (P=.001).

Conclusion Guidelines published in the peer-reviewed medical literature during the
past decade do not adhere well to established methodological standards. While all ar-
eas of guideline development need improvement, greatest improvement is needed in
the identification, evaluation, and synthesis of the scientific evidence.
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ological standards, in which areas they
may be deficient, and whether there
were changes over time.

METHODS
Instrument Development

Using the principles formulated by the
major medical organizations men-
tioned, a group of experts in guide-
lines and evidence-based medicine
identified key elements for the devel-
opment and reporting of guidelines.'
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The elements were formulated by this
group through a careful series of
review and pilot testing by guideline
developers, evaluators, implementers,
and groups of practicing clinicians.
Reviewers included consultants at the
National Library of Medicine, the
IOM, the American College of Physi-
cians, and the Agency for Health Care
Policy and Research. Feedback was
also solicited at 3 national workshops
about practice guidelines. Based on
the careful, comprehensive, and inclu-
sive development process used, we felt
that these criteria were a valid repre-
sentation of current standards for
guidelines. We developed a 25-item
instrument, using a yes or no format,
to measure adherence to these ele-
ments, broadly grouped into standards
on guideline format and development
(10 items), identification and sum-
mary of evidence (10 items), and for-
mulation of recommendations (5
items). Questions were refined for
clarity through multiple rounds of
pretesting by the authors on 35 pub-
lished guidelines.

To further confirm content validity,
we surveyed 13 experts who have pub-
lished articles on guideline methodol-
ogy and a random sample of persons re-
sponsible for guideline development for
12 major medical organizations to in-
dependently evaluate the validity of our
instrument as a measure of the meth-
odological quality of guidelines. The
median rating of validity on a scale of
1 to 5 (1 representing poor validity and
5 excellent validity) by both the ex-
perts and developers was a 4 (range,
3.5-5.0) with 92% rating it 4 or 5. Fi-
nally, to determine if the instrument
could differentiate well-developed
from poorly developed guidelines, we
asked 6 persons formally trained in
critical appraisal skills to rank 6 guide-
lines in order of quality based on ac-
cepted principles of guideline develop-
ment."'1215 In all instances, the
instrument ranked the guidelines in the
same order as the reviewers. Thus, over-
all, we feel our instrument is a valid
measure of the methodological qual-
ity of guidelines.

ARE GUIDELINES FOLLOWING GUIDELINES?

Guideline Selection and Evaluation
Guidelines were identified by a com-
puterized search of the MEDLINE da-
tabase from January 1966 through June
1997 using the following terms: prac-
tice guideline (pt), guideline, practice pa-
rameters, protocols, consensus confer-
ences or statements, algorithms,
standards, and practice policies. Names
of medical organizations and govern-
ment agencies involved in practice
guideline activity were also included as
search terms. The 1996 AMA Direc-
tory of Practice Parameters,'® as well as
the bibliographies of guidelines, edito-
rials, review articles, and other ar-
ticles about guidelines, were searched
for additional published guidelines.

Retrieved documents were consid-
ered guidelines if they met the defini-
tion of a guideline as proposed by the
IOM.! We excluded articles on diag-
nostic criteria or technical standards,
guidelines on research methods, re-
view articles, and any secondary pub-
lications of the guideline. Since few
guidelines were published prior to 1985
and because of the large number of
guidelines published overall, we evalu-
ated only guidelines published in peer-
reviewed journals in odd-numbered
years from 1985 through June 30, 1997.
In addition, we retrieved and evalu-
ated any background supporting ar-
ticles cited as part of the guideline if
available in peer-reviewed journals.

Each guideline was independently
evaluated by 2 investigators for adher-
ence to methodological standards. The
level of agreement for independent re-
views was 87% (k = 0.73, arate of agree-
ment considered to be substantial'?).
Discrepancies were resolved by open dis-
cussion and, in less than 10% of the
guidelines, by adjudication of a third re-
viewer blinded to the previous re-
views.

Statistical Analysis

The total number of standards satis-
fied by each individual guideline could
range from O to 25. The mean (SD)
number of standards satisfied was cal-
culated collectively and for each indi-
vidual year. In addition, the frequency
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of adherence to each of the 25 stan-
dards was calculated. We evaluated time
trends of adherence to methodologi-
cal standards by constructing mul-
tiple crude linear regression models
with “year” as the independent vari-
able (1 df).

Guideline developers were divided
into 4 groups: general and subspe-
cialty medical societies, government
agencies, and others that included in-
dividuals, insurers, and private orga-
nizations. The mean number of stan-
dards satisfied by guidelines produced
by each of these groups was compared
by 1-way analysis of variance.

Finally, we tested for the effect of
prior experience producing guide-
lines and length of the guideline docu-
ment on adherence to methodological
standards by constructing multiple lin-
ear regression models. In these mod-
els, the independent variable was used
in a continuous fashion with 1 df.

The level of statistical significance
was established at a 2-sided P value of
less than .05. (All analyses were per-
formed using the Statistical Analysis
System, version 6.12 [1997], SAS In-
stitute Inc, Cary, NC.)

RESULTS

We evaluated 279 guidelines covering
a wide range of topics. (A biblio-
graphic list of evaluated guidelines is
available from the authors on re-
quest.) Overall, the mean (SD) num-
ber of standards satisfied (out of 25) was
10.77 (3.71), or 43.1%, with a range of
2 to 24 (FIGURE 1). Guidelines did show
significant improvement from 1985
(9.2/25 or 36.9%) to 1997 (FIGURE 2),
but still only 50.4% (12.6/25) of the
standards were met, on average, for each
guideline in 1997.

Mean overall adherence to method-
ological standards on guideline devel-
opment and format was only fair (51%),
as shown in TABLE 1. Even though
guidelines are developed to improve
health outcomes, only 40% specified the
outcomes of interest. Fewer than half
described the patient population to
which the guideline applied, while
slightly greater than half described the
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Figure 1. Distribution of the Mean Number of Methodological

]
Figure 2. Mean Number of Methodological Standards Satisfied
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Table 1. Frequency of Adherence to Methodological Standards on Guideline Development

and Format
No. (%) of Guidelines
Satisfying Standard
Standard (N = 279)
1. Purpose of the guideline is specified 210 (75.3)
2. Rationale and importance of the guideline are explained 244 (87.5)
3. The participants in the guideline development process and their areas 72 (25.8)
of expertise are specified
4. Targeted health problem or technology is clearly defined 170 (60.9)
5. Targeted patient population is specified 128 (45.9)
6. Intended audience or users of the guideline are specified 142 (50.9)
7. The principal preventive, diagnostic, or therapeutic options available 229 (82.1)
to clinicians and patients are specified
8. The health outcomes are specified 111 (39.8)
9. The method by which the guideline underwent external review is 90 (32.3)
specified
10. An expiration date or date of scheduled review is specified 30 (10.8)
Mean (SD) overall adherence, % 51.1 (25.3)

intended audience of the guideline.
Most guidelines (82.1%), however,
specified the preventive, diagnostic, or
therapeutic options available to clini-
cians and patients.

The methodological standards on the
identification and summary of evi-
dence were poorly adhered to, with an
overall mean adherence of 33.6%
(TABLE 2). Few guidelines specified the
methods used to identify scientific evi-
dence (16.8%) or the time period from
which the evidence was collected
(14.3%). Surprisingly few guidelines
(7.5%) reported or used formal meth-
ods (eg, meta-analysis) to combine sci-
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entific data or, when data were lack-
ing, formal methods of determining
expert opinion (eg, the Delphi method).
Even though guidelines have been
championed as a means to decrease
health care expenditures, only 41.6%
made any mention of projected effects
on health care costs, and only 14.3%
quantified these estimates in any way.
Guidelines did better in specifying the
benefits and harms expected to result
from specific health practices (86.4%),
but only 60.2% quantified the magni-
tude of the benefits and harms.
Similarly, guidelines adhered poorly
to methodological standards on the for-

mulation of recommendations, with
overall compliance of 46% (TABLE 3).
Only 6.1% of the guidelines discussed
the values used by the developers to
judge the desirability of alternative prac-
tices and outcomes and to make recom-
mendations. Moreover, few guidelines
(21.5%) discussed the role of patient
preferences in choosing among avail-
able options. However, all guidelines
made specific recommendations for
practice, and most (89.6%) discussed
flexibility of the recommendations.

Guidelines significantly improved in
their mean adherence to standards on
guideline development and format,
from 41.5% prior to 1990 to 55.9% af-
ter 1995 (P<.001). However, the mean
adherence to standards on evidence
evaluation changed little, from 34.6%
prior to 1990 to 36.1% after 1995
(P=.11), while adherence to stan-
dards on the formulation of recommen-
dations modestly improved from 42.8%
prior to 1990 to 48.4% after 1995
(P=.003) (FIGURE 3).

Of the guidelines reviewed, 45% were
produced by subspecialty medical so-
cieties, 33% by general medical socie-
ties, 16% by government agencies, and
6% by miscellaneous groups that could
not be classified into any of the previ-
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ous categories. The mean number of
standards satisfied by guidelines pro-
duced by the 3 major groups did not
differ significantly (10.47 vs 10.93 vs
10.32, respectively; P=.55).

The median number of guidelines
identified for each of the 69 guideline de-
velopers was 9 (interquartile range,
3-25). Guidelines produced by organi-
zations that developed more guidelines
tended to adhere to fewer methodologi-
cal standards, although this trend did not
reach statistical significance (P =.15).

The mean (SD) length of the guide-
lines in our study was 9.54 (10.65)
pages (range, 1-96 pages). We found
that guideline length was positively cor-
related to adherence to methodologi-
cal standards (P=.001). For example,
the mean number of standards satis-
fied by guidelines fewer than 4 pages
long was 7.73, while that of guidelines
more than 10 pages long was 13.52.

COMMENT

The issues underlying the increasing in-
terest in clinical practice guidelines—
concerns over quality of care, marked
variation in physician practice, and in-
creasing costs—are major challenges to
the medical profession. Many believe
that guidelines could be a vehicle to ad-
dress these problems, and it was in this
belief that leading medical organiza-
tions formulated standards to guide the
development of guidelines. Our find-
ings, however, demonstrate that, to date,
published guidelines are falling consid-
erably short of these standards and that
much more attention is needed by those
involved in both guideline creation and
in guideline review and publication.
Specific improvements are needed in
several areas. The first set of criteria we
studied, standards on guideline devel-
opment and format, involve simply mak-
ing explicit various elements of guide-
line purpose and content—clearly
defining the health problem or technol-
ogy, patient population, targeted users,
outcomes, and the like. Such state-
ments are analogous to defining the
patient population, interventions, and
outcomes of interest in clinical studies.
For guidelines, these statements are
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|
Table 2. Frequency of Adherence to Methodological Standards on Evidence Identification
and Summary

No. (%) of Guidelines
Satisfying Standard

Standard (N =279)

11. Method of identifying scientific evidence is specified 47 (16.8)
12. Time period from which evidence is reviewed is specified 40 (14.3)
13. The evidence used is identified by citation and referenced 207 (74.2)
14. Method of data extraction is specified 14 (5)
15. Method for grading or classifying the scientific evidence is specified 43 (15.4)
16. Formal methods of combining evidence or expert opinion are used 21 (7.5)

and described
17. Benefits and harms of specific health practices are specified 241 (86.4)
18. Benefits and harms are quantified 168 (60.2)
19. The effect on health care costs from specific health practices is 116 (41.6)

specified
20. Costs are quantified 40 (14.3)
Mean (SD) overall adherence, % 33.6 (29.9)

]
Table 3. Frequency of Adherence to Methodological Standards on the Formulation
of Recommendations

No. (%) of Guidelines
Satisfying Standard

Standard (N =279)
21. The role of value judgments used by the guideline developers in 17.6 (6.1)
making recommendations is discussed
22. The role of patient preferences is discussed 60 (21.5)
23. Recommendations are specific and apply to the stated goals of the 279 (100)
guideline
24, Recommendations are graded according to the strength of the 36 (12.9)
evidence
25. Flexibility in the recommendations is specified 250 (89.6)
Mean (SD) overall adherence, % 46 (45)

]
Figure 3. Adherence to Methodological Standards Over Time
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Asterisk indicates P<<.01 for trend across all years; dagger indicates P=.11 for trend across all years. Error bars
indicate SDs.

intended to communicate clearly ele-
ments critical to the appropriate use of
the guideline. Furthermore, many of
these standards can be met easily and

briefly without adding greatly to the

length of the document.
Unfortunately, guidelines are most

deficient in the identification and sum-
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mary of evidence. A properly per-
formed evaluation of the scientific evi-
dence s critical in ensuring the scientific
validity of a guideline. Less than 10% of
the guidelines used and described for-
mal methods of combining scientific evi-
dence or expert opinion. Many used
informal techniques such as narrative
summaries prepared by clinical experts,
atype of review shown to be of low mean
scientific quality and reproducibility.'®
Indeed, it was difficult to determine if
some of the guidelines made any attempt
to review evidence, as less than 20%
specified how evidence was identified,
and more than 25% did not even cite any
references. The appropriate perfor-
mance of systematic reviews has been
well described,'*** and these approaches
need to be better incorporated into the
formulation of guidelines.

An important goal for guidelines is
to increase the efficiency in use of health
care resources. Almost 60% of guide-
lines, however, did not mention costs
at all, and only 14% provided any
quantitative cost estimates. Clearly, if
guidelines are to improve the cost-
effectiveness of health care, greater at-
tention must be given to economic
analysis.

The third group of standards relate to
the formulation of recommendations.
We were able to identify specific recom-
mendations for clinical practice in all
guidelines reviewed, and overall the
guidelines did well in the area of flex-
ibility, with 89.6% specifying patient or
practice characteristics justifying indi-
vidualization or departure from the rec-
ommendations. Few guidelines (21.5%),
however, discussed the role of patient
preferences in choosing among the vari-
ous health care options. Given the in-
creasing appreciation of the impor-
tance of patient values in many clinical
decisions, we believe this factor has not
been adequately addressed in guide-
lines to date.” Finally, very few guide-
lines (6%) described the values used by
the developers in judging the desirabil-
ity of the various outcomes and making
recommendations, leading us to be-
lieve that the importance of developer
values in guidelines is not yet fully ap-
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preciated. Guidelines and systematic re-
views are substantially different.?* A
guideline must not only review evi-
dence, but must also weigh various out-
comes—positive and negative—and
make recommendations. The value of the
various outcomes may differ signifi-
cantly depending on one’s perspective,
and such differences may explain differ-
ences in recommendations that have oc-
curred. For example, an organization
dedicated to reducing harm from can-
cer may place greater value on selected
cancer screening interventions, even
though such interventions might prove
to be extremely costly for the magni-
tude of the benefit they provide. An-
other organization, whose purpose is to
promote the overall health of society,
may view the same evidence differ-
ently, preferring to concentrate on other
proven interventions with greater im-
pact on overall public health. Examples
of this are the conflicting recommenda-
tions among current breast cancer and
prostate cancer screening guide-
lines.”* Clearly, guideline developers
need to give more attention to this as-
pect of guideline development, reflect-
ing on the values they hold in terms of
how they weigh evidence and view the
importance of specific outcomes.

There are several limitations to our
study. First, we did not differentially
weigh the relative importance of the in-
dividual standards, though some may
have a more central role in creating a
scientifically valid, clinically useful
guideline. Nevertheless, the standards
we reviewed have been identified by ex-
pert groups as being important. We did
not want to create a “quality index” for
comparing individual guidelines, but
rather we wanted to assess the quality
of the guideline literature as a whole in
meeting standards already developed by
expert groups.

Second, by using a “yes/no” format we
could not assess the relative quality of
a guideline’s compliance with a given
standard. For example, the criterion on
quantification of costs was met with
great variation, ranging from the pre-
sentation of the cost of 1 drug to sophis-
ticated economic analyses. We gave the

guidelines credit, however, if any quan-
titative cost information was present,
even though for many it was very lim-
ited. This approach of holding guide-
lines to only the simplest criteria was
used for all standards and makes the
poor performance of the reviewed guide-
lines of more concern, for had they been
held to more detailed criteria, they would
have done even worse.

Third, because we relied on mate-
rial reported in the published versions
of the guidelines, our findings could be
affected not only by the quality of the
guidelines themselves, but also by the
quality of the reporting process. It is
possible that in some cases guideline de-
velopers used appropriate techniques
but did not report them. We at-
tempted to minimize this by includ-
ing in our evaluation any background
supporting articles cited as part of the
guideline if they were available in the
peer-reviewed literature. However, we
also feel that just as in other types of
medical reports, documentation of
methods used is important, as the va-
lidity of the recommendations can only
be determined if the methods used to
develop them are explicitly stated.

Finally, our review was limited to
guidelines published in the peer-
reviewed medical literature. We felt
such guidelines would be most readily
identifiable and available to clini-
cians. Furthermore, we felt because of
the peer review process, such guide-
lines could most legitimately be held ac-
countable to methodological criteria.

Several approaches could be used to
improve the quality of guidelines. First,
guideline producers could become
more familiar with guideline develop-
ment standards and make greater ef-
forts to incorporate them into guide-
lines. A more formal effort could also
be made by journal editors to require
certain criteria be met prior to consid-
eration for publication, as is currently
being done for randomized controlled
trials® or meta-analyses.® The AMA has
proposed a Clinical Practice Guide-
line Recognition Program to recog-
nize those guidelines meeting certain
standards. In addition, the Agency for
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Health Care Policy and Research has de-
veloped a National Guideline Clearing-
house, a Web site containing full-text
guidelines along with standardized in-
formation on the methodology used to
develop the guidelines.* These are laud-
able efforts to recognize the need for
guidelines to meet certain standards and
they reward those that do.

ARE GUIDELINES FOLLOWING GUIDELINES?

Guidelines, at least in the foresee-
able future, will continue to be devel-
oped as tools to improve the quality of
patient care. Standards for guideline de-
velopment have been established, and
while we anticipate their refinement
over the next several years, they rep-
resent the current “state of the art” and
guideline developers should strive to

widely adopt and use them. This would
be an important step to helping guide-
lines live up to their potential as a means
of improving patient care and health
outcomes.
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